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(54) Component tray and handling apparatus 

(57) A tray (10) for housing integrated circuit com- 
ponents or chips (12) and an apparatus (18, Fig. 8) for 
transporting the chips (12) to the tray (10) from a bulk 
supply of chips (1 8) together provide a handling system. 
The tray (10) protects the chip (1 2) against damage dur- 
ing handling, storage and shipping, and can be readily 



and repeatedly connected to another like tray in a re- 
leasable manner with a twist-lock connector (14, Fig. 5). 
The tray is designed for positive alignment with respect 
to the apparatus (1 8) by index portions (32). The appa- 
ratus (18) is manually activated and readily transports 
the chip (12) without damage. 
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Description 

The present invention relates generally to handling, 
packaging, storing and shipping integrated circuit com- 
ponents or chips and, more particularly, to a tray for 
housing one or more chips and protecting the chip 
against damage and to an apparatus for accurately plac- 
ing a chip within the tray without causing damage to the 
chip. 

Integrated circuit components or chips typically are 
made of semiconductor material and include a desired 
electrical circuit formed therein. The chips also typically 
include numerous electrical leads extending therefrom 
and are very fragile and sensitive to adverse handling. 

Such chips are transported from the chip manufac- 
turer in bulk to electronics manufacturers, chip distribu- 
tors or the like. Distributors typically break a bulk of chips 
into smaller quantities for shipment to small manufac- 
turers, resellers, repair facilities, individual users etc. 

In order to protect smaller quantities of chips 
against damage, a distributor typically places one or 
more chips in some type of tray or other container and 
packages the tray and chip for shipping. If more than 
one tray is required, existing trays typically are arranged 
in a stack and are banded together with tape or some 
type of strap, as illustrated in Figure 2, to prevent the 
stack from falling apart and causing damage to the 
chips. 

Extreme care must be taken when transferring 
chips from the bulk containers to the smaller trays to 
eliminate damage which typically includes damage to 
the electrical leads from the chip. Automated pick-and- 
place systems typically can perform this task, but are 
extremely expensive and complicated and are not avail- 
able to many chip distributors. 

Trays for use with such automated pick-and-place 
systems rely on positioning of existing trays from a 
chamfered corner of the tray. Such corner positioning, 
however, is not precise due to the tolerances involved 
and can lead to mis-positioning and damage to the 
chips. 

It therefore would be desirable to provide a tray for 
integrated circuit components or chips which accepts 
one or more chips therein, protects the chip against 
damage during handling, storage and shipping and can 
be connected to a like tray by an engagement member 
formed from the same material as the tray. The invention 
also provides a cost effective apparatus for use by a dis- 
tributor or the like to transfer chips from bulk containers 
to the trays without damaging the chips or associated 
electrical leads. 

The invention provides for safe handling, packag- 
ing, storing and shipping of integrated circuit compo- 
nents or chips, particularly for smaller quantities of 
chips, which typically is useful for chip distributors. In 
one aspect of the invention, a tray is provided for hous- 
ing one or more chips in a protective manner. In another 
aspect of the invention, an apparatus is provided for ac- 
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curately and safely transferring chips from bulk storage 
containers or the like to the tray. 

The tray of the invention is designed to be stackable 
with one or more other like trays and includes a locking 

5 member to secure the trays together. The locking mem- 
ber is readily activated by a user, preferably in a 'twist- 
lock" manner and does not damage the chips in the tray. 
Preferably, two trays are secured where a bottom tray 
holds a desired number of chips and the top tray is emp- 

10 ty and merely serves as a cover to retain and protect 
chips in the bottom tray. 

The transfer apparatus of the invention preferably 
is a manually activated pick-and-place type mechanism 
that readily can be activated by a user to transport chips 

15 from a bulk tray or similar container to the tray of the 
invention. Upon holding of a chip by a vacuum head, an 
operator can readily position the chip for exact place- 
ment with respect to the tray which is precisely posi- 
tioned on the apparatus for accurate placement. 

20 a preferred embodiment of the invention will now 
be described with reference to the accompanying draw- 
ings, in which:- 

Figure 1 is a top plan view of a tray of the present 
25 invention including an integrated circuit chip illus- 
trated in partial section and positioned in one pocket 
portion thereof; 

Figure 2 is a perspective view of a plurality of prior 
art trays secured together with a strap; 
30 Figure 3 is a side elevational view of two trays of 
the present invention illustrating stacking of the 
trays; 

Figure 4 is an enlarged exploded perspective view 
illustrating the alignment structure of the trays of the 
35 present invention; 

Figure 5 is an exploded perspective view of a twist- 
lock engagement member of the invention along 
with portions of two trays of the invention illustrating 
securing of the trays by the engagement member; 
40 Figure 6 is an enlarged perspective view of a portion 
of the bottom of a tray of the invention illustrating 
details of the twist-lock engagement of the engage- 
ment member of the invention; 
Figure 7 is a enlarged fragmentary cross sectional 
45 view of a portion of a tray and engagement member 
illustrating details of the engagement therebe- 
tween; 

Figure 8 is a perspective view of the pick-and-place 
apparatus of the invention; 
50 Figure 9 is an enlarged fragmentary perspective 
view of an alignment member of the apparatus of 
Figure 8; and 

Figure 10 is an enlarged bottom perspective view 
of the chip gripping head of the invention. 

55 

For ease of description, the device and apparatus 
of this invention are described in typical operating posi- 
tions and terms such as upper, lower, horizontal etc. are 
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utilized with reference to these positions. It will be un- 
derstood, however, that the device and apparatus of this 
invention may be manufactured, stored, transported 
and sold in an orientation other than the positions de- 
scribed. 

Some of the figures illustrating the embodiments of 
the device and apparatus of the present invention show 
convention components, structural details and mechan- 
ical elements that will be recognized by one skilled in 
the art. The detailed descriptions of such elements, 
however, are not necessary to an understanding of the 
invention and, accordingly, are not presented herein. 

Referring to Figure 1 , a tray of the invention is gen- 
erally designated by the reference numeral 1 0. The tray 
10 is utilized to house one or more integrated circuit 
chips 12 to protect the chip 12 during handling, packag- 
ing, storing and shipping. 

As Figure 3 illustrates, the tray 10 can be stacked- 
to provide a top cover to the bottom tray 1 0 or to increase 
the number of chips 1 2 in a particular shipment. To main- 
tain at least two trays 10 in a stacked configuration, a 
twist-lock fastening or engagement member 14, illus- 
trated in Figure 5, is utilized. 

As Figure 8 illustrates, the tray 10 preferably is de- 
signed for use with a pick-and-place mechanism 1 6 that 
accurately assembles chips 12 to the tray 10 without 
damaging the chip 12. The mechanism 16 preferably is 
manually activated, is substantially portable and moves 
chips 12 from bulk containers 18 to the tray 10 as de- 
scribed in detail below. 

Details of the tray 10 will first be provided followed 
by a detailed description of the structure and operation 
of the mechanism 16. 

As Figure 1 illustrates, the tray 10 is substantially 
rectangular in shape and is integrally formed from plas- 
tic or similar material. Preferably, the material of the tray 
10 is heat resistant to enable processing of the chip 12 
within the tray 10 if desired. 

The tray 10 includes a predetermined number of 
pockets or sockets 20, one each for a respective chip 
12. Although four pockets 20 are illustrated, the number 
of pockets 20 can vary as desired. 

Each pocket 20 is configured to accept the particu- 
lar shape of the chip 12 which in this embodiment is 
square. The particular shape of the pocket 20, however, 
can vary to accommodate the chip 12. 

The pockets 20 are inter-connected by a base por- 
tion 22 and an outer frame portion 24. The base portion 
22 is configured to accept the twist-lock engagement 
member 14 while the outer frame portion 24 adds sta- 
bility to the tray 10 as well as spacing and stacking of 
trays 10. 

Each pocket 20 includes a base 26, an upstanding 
square or rectangular platform 28 and a central aperture 
30 through the platform 28. The platform 28 supports a 
body 1 2a of the chip 1 2 while "gull-wing" type leads 1 2b 
of the chip 12 can extend over the edge of the platform 
28. 
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To precisely align the tray 10 with respect to the 
pick-and-place mechanism 16, each tray 10 includes 
one or more alignment or registration notches 32 posi- 
tioned on the exterior surface of the outer frame portion 
5 24. The notch 32 provides a seat for a corresponding 
pin of the mechanism 16 to precisely position the tray 
10 with respect to the mechanism 16 as explained in 
detail below. 

In a preferred form of the invention, the tray 10 in- 
fo eludes three notches 32. One notch 32a is positioned 
on a first minor side 34 of the tray 10 and two notches 
32b and 32c are positioned on a second opposite minor 
side 36 of the tray 10. Two opposing major sides 38 and 
40 of the tray 10 preferably do not include any notches 
15 32. 

For orientation of the tray 10 with respect to the 
mechanism 16, the notches 32b and 32c are positioned 
equidistant from a longitudinal axis of the tray 10 and 
the notch 32a is aligned with the notch 32b. Thus, the 

20 notches 32 provide alignment with respect to the centre- 
line of the tray 10, rather than the corners or edges 
thereof, which provides increased accuracy in position- 
ing the tray 10 on the mechanism 16. 

As FIGS. 3 and 4 illustrate, in order to stack two 

25 trays 10 one on top of the other, a top side 42 of each 
tray 10 includes an upstanding ridge 44 about its periph- 
ery having at least one cut-out 46. A bottom side 48 of 
each tray 10 includes a depending ridge 50 about its 
periphery having at least one protrusion S2 for seating 

30 within the cut-out 46. 

Preferably, a cut-out 46 and corresponding protru- 
sion 52 are provided along each side 34-40 proximate 
the middle thereof. It is to be understood, however, that 
the number, size, shape and position of the cut-out 46 

35 and protrusion 52 can vary so long as they cooperate to 
provide the desired stacking. 

In order to secure two trays 1 0 together in a stacked 
relationship, the twist-lock engagement member 1 4 can 
be utilized. As Figure 5 illustrates, the engagement 

40 member 14 includes a base member 54 and preferably 
four integrally formed leg members 56 depending from 
a side thereof. The leg members 56 extend through ap- 
ertures 58 formed in the base 22 of the trays 10 and are 
secured to a back side 60 of a tray 1 0 as described here- 

45 in. 

Each leg member 56 includes a first proximal end 
62 connected to the base 54 and a second opposite dis- 
tal end 64. Preferably, the length of the leg members 56 
is selected for accommodating two trays 10, but the 
50 number of trays 1 0 accommodated by the leg members 
56 can vary. 

As Figures 5 to 7 illustrate, the distal end 64 of the 
leg members 56 includes a ball member 66 connected 
to the leg members 56 by a member 68 extending trans- 
55 verse to each leg member 56. The ball members 66 seat 
within corresponding sockets 70 formed in the back side 
60 of the tray 10. 

Accordingly, after insertion of the ball members 66 
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of each leg member 56 through the apertures 58, the 
engagement member 14 is twisted clockwise until each 
ball member 66 is seated within a respective socket 70. 
To assist in turning of the engagement member 14, the 
base member can include a slot 72 for a screwdriver or 
similar article. 

To separate the trays 10, the engagement member 
1 4 merely is twisted counter clockwise to disengage the 
ball members 66 from the sockets 70. The leg members 
56 then are removed from the apertures 58. 

It is to be noted that the engagement member 14 
provides clamping of the centre of the trays 10 which 
are designed for slight flexing of the base 22 of the trays 
10 during installation of the engagement member 14. 
The flexing enables the engagement member 14 to 
move into position and prevents a top tray 1 0 from dam- 
aging a chip 12 in a bottom tray 10 of the stack. At the 
same time, flexing of the base portion 22 provides in- 
creased gripping of the outer frame portion 24 to in- 
crease the stability of the stack. 

Preferably, a top tray 10 in the stack does not con- 
tain any chips 1 2 and merely serves as a cover to main- 
tain and protect the chips 12 in a bottom tray 10 of a 
stack. If desired, however, chips 12 can be placed in a 
top tray 10 of a stack and secured thereto in another 
manner. 

Details of the pick-and-place mechanism 16 now 
will be provided. The mechanism 16 is preferably de- 
signed for orthogonal movement and substantially in- 
cludes a base 80, a movable arm 82 and an integrated 
circuit chip alignment and gripping head assembly 84 
having a head portion 84a. 

Briefly, in operation, the head assembly 84 includes 
a slight suction which holds a chip 12 for removal from 
a bulk storage container or tray 1 8 and placement within 
a pocket 20 of a tray 10. The mechanism 16 substan- 
tially is manually activated and precisely positions the 
chips 12 without damage to the chips 12 or the leads 
12b. 

The base 80 includes a first portion 86 for place- 
ment of one or more trays 10 and a second portion 88 
for placement of chips 1 2 carried by the bulk carrier con- 
tainer or tray 18. The first portion 86 includes two en- 
gagement pins 90 for each tray 10 positioned for inser- 
tion with the notches 32a and 32b of the tray 10. 

Thus, the pins 90 precisely position the trays 10 on 
the base 80 so that the trays 10 cannot readily move 
thereon. It is to be noted that the pins 90 and/or notches 
32 can be replaced with any other elements so long as 
the desired precise positioning with respect to a centre- 
line of the tray 10 is provided. 

To ensure accurate positioning of a chip 12 within a 
desired pocket 20 of a tray 10, the mechanism 16 in- 
cludes a positioning system including a locator arm 92 
in operable connection with the head assembly 84 and 
a corresponding location plate 94 on the base 80. The 
locator arm 92 includes two locator pins 96 for insertion 
within desired corresponding apertures 98 positioned 



within the location plate 94. 

When the pins 96 are aligned with two apertures 98, 
the head 84a of the head assembly 84 is precisely po- 
sitioned for placement of a chip 1 2 within a desired pock- 

5 et 20 of a tray 1 0. As Figure 9 illustrates, to ensure align- 
ment and prevent binding of the pins 96 within the ap- 
erture 98, one pin 96a has a ball tip 1 00 with a relieved 
shaft 102 above the ball 100 while the other pin 96b is 
formed as a flattened spear tip 104 with a full size shaft 

10 1 06 above the spear tip 1 04. 

The movable arm member 82 includes first and sec- 
ond portions 108 and 110 having a belt system therein 
for providing the orthogonal movement as is known in 
the art. The first portion 1 08 is connected to the base 80 

is through a support 112 and a vacuum line 114 runs 
through the first and second portions 108 and 110 for 
attachment to the head assembly 84. 

A pick-up assembly 1 1 6 is connected to a distal end 
1 1 8 of the second portion 1 1 0 to which the head assem- 

20 bly 84 and the locator arm 92 are secured. Additionally, 
to assist an operator in positioning the arm 82, a finger 
wheel 120 is positioned atop the pick up assembly 116. 

The finger wheel 120 preferably includes a button 
122 for activation of the vacuum line 114 with respect to 

25 the head 84a. To assist in pressing the button 122 and 
moving the head 84a, the button 1 22 preferably includes 
a groove 124 formed therein. 

The pick-up assembly 116 includes a first spring 
(not illustrated) mounted therein for assisting in raising 

30 and lowering the entire arm 82 for pick up of the chip 1 2 
and movement thereof. Additionally, to assist an opera- 
tor in "feeling" the location of the chip 1 2 and preventing 
damage to the leads 12b of the chip 12, a light spring 
(not illustrated) is positioned within the head assembly 

35 84. 

As Figure 10 illustrates, the head 84a includes a 
stem 1 26 and a chip engagement portion 1 28. The stem 
126 includes a groove 130 positioned about its periph- 
ery for snapping engagement of the stem 126 to the 

40 pick-up assembly 116. To locate the stem 126 with re- 
spect to the pick-up assembly 116, the groove 1 30 in- 
cludes a detent 1 32 for seating of a corresponding mem- 
ber (not illustrated) within the pick-up assembly 116. 
The chip engagement portion 128 conforms to the 

45 shape of the chip 1 2 and, in this embodiment, is a sub- 
stantially square or rectangular planar member includ- 
ing depending side walls 134 positioned about its pe- 
riphery. To assist in locating the head 84a with respect 
to a chip 12, the walls 134 are tapered outward. Addi- 

50 tionally, to enable release of the chip 12 upon vacuum 
cut off from an aperture 1 38 and ensure that the vacuum 
will not hold unless the chip 12 is properly positioned, 
the side walls 134 include a passage 136 proximate 
each comer. 

55 in operation, one or more empty trays 1 0 are posi- 
tioned on the first portion 86 of the base 80 and a bulk 
matrix tray 18 with a potentially large number of chips 
12 is positioned on the second portion 88 of the base 
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80. An operator grips the finger wheel 120 and moves 
the arm 82 to position the head 84 above a chip 12 po- 
sitioned in the bulk matrix tray 18. The head 84 is low- 
ered and the chip 1 2 is positioned within the confines of 
the side walls 1 34 for engagement with the vacuum from 
the aperture 138. 

When the chip 12 is properly positioned within the 
head 84a, the vacuum takes hold and the chip 12 can 
be lifted out of the bulk matrix tray 18 upon lifting of the 
finger wheel 120 and arm 82 such as in the direction of 
arrow "A", for example. The arm 82, head assembly 84 
and head 84a are then moved in the direction of arrow 
°B n , for example, to a position above a pocket 20 of a 
tray 10. 

Upon lowering of the head 84a, the pins 96 of the 
locator arm 92 align with apertures 98 of the locator plate 
94 which correspond to the position of the selected 
pocket 20. Once the chip 12 is positioned within the 
pocket 20, the button 122 of the finger wheel 120 is de- 
pressed to shut off the vacuum and release the chip 12 
from the head 84a. The process can be repeated until 
the desired number of chips 1 2 is provided to a tray 10. 

To prevent chips from falling off the tray 10 and pro- 
tect the chips 12, the tray 10 positioned on the mecha- 
nism 16 can be secured to another tray 10 by the twist- 
lock engagement member 14 as described above. The 
trays 10 then can be stored or shipped as desired. 



Claims 

1 . A tray (10) for integrated circuit components, com- 
prising: 

a base portion (22); 

a plurality of pockets (20) connected to said 
base portion (22) and positioned in a predeter- 
mined pattern about said base portion (22), 
each pocket (20) being capable of accepting an 
integrated circuit component (12) therein; and 
fastening means (14) for ready connection of 
said base portion (22) of said tray (10) to 
another article, for releasable engagement 
therebetween, for repeatedly engaging and dis- 
engaging said tray (10) to said article and for 
flexing of said base portion (22) between said 
pockets (20) for increasing gripping between an 
outer edge (24) of said tray and said article. 

2. A tray according to claim 1 , wherein said fastening 
means (14) provide for ready releasable and 
repeatable connection of said base portion (22) of 
said tray (10) to at least one other similar tray base 
portion (22) which serves as a cover to maintain and 
protect the components (12) within said pockets 
(20). 

3. A tray according to claim 1 or 2, wherein said base 
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portion (22) includes at least one aperture (58) 
extending there-through and said fastening means 
(14) includes an engagement member (62) having 
at least one leg member (56, 66) for insertion 
5 through said aperture (58) and for twist-lock 
engagement with said article or other tray (10). 

4. A tray according to any one of the preceding claims, 
wherein said base portion (22) is positioned sub- 
10 stantially in a centre of said tray (1 0) and said base 
portion (22) flexes during fastening with respect to 
outer edges (24) of said tray (10) to provide gripping 
of said outer edges for increased stability. 

15 5. A tray (1 0) for integrated circuit components, com- 

prising: 

at least one pocket (20) configured for operably 
accepting at least one integrated circuit com- 
20 ponent (12); and 

alignment means (32) for accurately position- 
ing a centre-line of said tray (10) with respect 
to another article. 

25 6. A tray according to claim 5, wherein said alignment 
means (32) provide for accurately positioning a cen- 
tre-line of said tray with respect to an apparatus (1 8) 
which places said integrated circuit component (1 2) 
within said pocket (20). 

30 

7. A manually operable system (18) for transporting 
an integrated circuit component (12) from bulk (18) 
to a tray (10) for handling, storage and shipping, 
comprising: 

35 

a tray (10) having at least one pocket (20) con- 
figured for operably accepting at least one inte- 
grated circuit component (12); and 
an apparatus (18) for transporting said compo- 

40 nent (12), said apparatus (18) including a first 

portion (80, 90) for accepting one or more trays 
(10) and manually activated transport means 
(84) for holding a desired component (12) from 
bulk, for readily transporting and accurately 

45 locating said component (12) with respect to 

said pocket (20) of said tray (1 0) and for releas- 
ing said component (12) in a predetermined 
position with respect to said pocket (20). 

so 8. A system according to claim 7, wherein said tray 
(10) includes an alignment member (32) for regis- 
tration with said first portion (90) of said apparatus 
(18) for precisely positioning a centre-line of said 
tray (10) with respect to said apparatus (18). 

55 

9. A system according to claim 7 or 8, wherein said 
apparatus (18) includes at least one arm member 
(82) for orthogonal positioning of a head (84) of said 
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arm member (2), said head having a vacuum in 
operable communication therewith for holding said 
component (12) and including a switch (1 22) for cut- 
ting off the vacuum and releasing said component 
(12) from said head (84). s 

10. A system according to claim 7, 8 or 9, wherein said 
apparatus (18) includes a locator plate (98) for oper- 
able communication with at least one locator pin 
(96) connected to said arm member (82) for posi- io 
lively locating said head (84) in said predetermined 
position with respect to said pocket (20) of said tray 
(10). 
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